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DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 



Drawings 

2. Figures 21 & 22 should be designated by a legend such as -Prior Art- because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1 .121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 



Claim Objections 

3. Claims 5-6 and 1 0-1 1 are objected to because of the following informalities: 

Claim 5 contains the limitation "said insulating film including a multilayered film is 
formed while being separated from said electrode.... said second insulating film is 
provided between said insulating film and said gate electrode". It is believed the claim 
is meant to read "said insulating film ]s_a multilayered film is formed while being 
separated from said electrode.... said second insulating film is provided between said 
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first insulating film and said gate electrode" because claim one includes the first and 
second insulating film within the multilayered film. 

Claim 6 contains the limitation "said second insulating film provided between said 
insulating film and said gate electrode is positioned below said field plate portion". It is 
believed the claim is meant to read "said second insulating film provided between said 
first insulating film and said gate electrode and the second insulating film is positioned 
below said field plate portion". 

Claim 10-1 1 contain the limitation "said gate electrode side of said insulating film 
is made of an insulating material having dielectric constants not more than 4" and "drain 
electrode side of said insulating film is made of an insulating material containing silicon 
and nitrogen as constituent elements". It is believed the claims are meant to read " said 
gate side of the insulating film between the gate electrode and drain electrode is made 
of a material having a dielectric constant not more than 4" and "the drain electrode side 
of said insulating film between the gate and drain electrode is made of an insulating 
material containing silicon and nitrogen as constituent elements". 

Appropriate correction is required. 



Application/Control Number: 10/538,739 Page 4 

Art Unit: 2814 

Claim Rejections - 35 USC §112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 1 2: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

5. Claims 1-15 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

Claims 1, 8-10 & 12 contain the limitation "wherein , said gate electrode has a 
field plate portion formed on said insulating film while said field plate portion 
overhanging said drain electrode side in a visored shape". This limitation is unclear 
because the disclosure describes the field plate overhanging the gate side of the 
insulating film between the gate and drain electrode which is how the claims will be 
interpreted. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

7. Claims 9 & 12 are rejected under 35 U.S.C. 102(b) as being anticipated by Kawai 
(JP 09-307097). 

Claim 9: Kawai teaches a field-effect transistor comprising a Group III nitride 
semiconductor layer structure including: a heterojunction, a source electrode (17) and a 
drain electrode (18) formed on the semiconductor layer structure while being separated 
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from each other, a gate electrode (16) arranged between said source electrode (17) and 
said drain electrode (18), and an insulating film (15) formed on said Group III nitride 
semiconductor layer, wherein, said gate electrode (16) has a field plate portion formed 
on said insulating film (15) while said field plate portion overhanging said drain 
electrode side In a visored shape, and said insulating film has dielectric constants not 
more than 3.5. 

Claim 12: a field-effect transistor comprising a Group III nitride semiconductor 
layer structure including a heterojunction, a source electrode and a drain electrode 
formed on the semiconductor layer structure while being separated from each other, a 
gate electrode arranged between said source electrode and said drain electrode, and 
an insulating film formed on said Group III nitride semiconductor layer, wherein, said 
gate electrode has a field plate portion formed on said insulating film while said field 
plate portion overhanging said drain electrode side In a visored shape, and said drain 
electrode side Is lower than said gate electrode side in a dielectric constant of a 
capacity formed by said field plate portion, said Group III nitride semiconductor layer, 
and said insulating film sandwiched therebetween. 



Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary sl<ill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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9. Claims 1-6, 8, 10-11, & 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kawai (JP 09-307097) in view of Tsukino (JP 2000-323495). 

Claim 1 : Kawai teaches A field-effect transistor comprising a Group III nitride 
semiconductor layer structure including: a heterojunction, a source electrode (17) and a 
drain electrode (18) formed on the semiconductor layer structure while being separated 
from each other, a gate electrode (16) arranged between said source electrode (17) and 
said drain electrode (18), and an insulating film (15) formed on said Group III nitride 
semiconductor layer, wherein, said gate electrode (16) has a field plate portion formed 
on said insulating film (15) while said field plate portion overhanging said drain 
electrode side in a visored shape 

Kawai does not teach said insulating film is a multilayered film including a first 
insulating film and a second insulating film, said first insulating film being made of a 
compound containing silicon and nitrogen as constituent elements, said second 
insulating film having a dielectric constant lower than that of said first insulating film. 
Tsukino teaches an insulating film (32) is a multilayered film including a first insulating 
film (32a) and a second insulating film (32b), said first insulating film (32a) being made 
of a compound containing silicon and nitrogen as constituent elements, said second 
insulating film (32b) having a dielectric constant lower than that of said first insulating 
film to inhibit impurity diffusion depth variation preventing threshold voltage variation in 
the device (Abs). Therefore it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to have modified the insulating film taught by Kawai 
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to be the multilayered film to liave prevented threshold voltage variation in the device as 
taught by Tsukino (Abstract). 

Claim 2: Tsukino teaches the second insulating film is laminated on said first 
insulating film (Abstract). 

Claim 3: Tsukino teaches the thickness of said first insulating film is not more 
than 1 50 nm (Abstract). 

Claim 4: Tsukino teaches a dielectric constant of said second insulating film 
(32b) is not more than 3.5(Abstract). 

Claim 5: Tsukino teaches said insulating film including a multilayered film is 
formed while being separated from said gate electrode, the multilayered film having said 
first insulating film and said second insulating film, and said second insulating film is 
provided between said insulating film and said gate electrode (FIG. 3d-h). 

Claim 6: Tsukino teaches said second insulating film provided between said 
insulating film and said gate electrode is positioned below said field plate portion, and 
said insulating film formed by the multilayered film including said first insulating film and 
said second insulating film is positioned between a drain-side end portion of said field 
plate portion and said drain electrode (FIG. 1). 

Claim 8: Kawai teaches A field-effect transistor comprising a Group III nitride 
semiconductor layer structure including: a heterojunction, a source electrode (17) and a 
drain electrode (18) formed on the semiconductor layer structure while being separated 
from each other, a gate electrode (16) arranged between said source electrode (17) and 
said drain electrode (18), and an insulating film (15) formed on said Group III nitride 
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semiconductor layer, wlierein, said gate electrode (16) has a field plate portion formed 
on said insulating film (15) while said field plate portion overhanging said drain 
electrode side in a visored shape and said insulating film is made of a compound 
containing silicon and oxygen as constituent elements. 

Kawai does no teach the insulating film is made of a compound containing 
silicon, nitrogen, and oxygen as constituent elements. Tsukino teaches the insulating 
film is made of a compound containing silicon, nitrogen, and oxygen as constituent 
elements to inhibit impurity diffusion depth variation preventing threshold voltage 
variation in the device (Abs). Therefore it would have been obvious to one of ordinary 
skill in the art at the time the invention was made to have modified the insulating film 
taught by Kawai to be the multilayered film to have prevented threshold voltage 
variation in the device as taught by Tsukino (Abstract). 

Claim 10: Kawai teaches A field-effect transistor comprising a Group III nitride 
semiconductor layer structure including: a heterojunction, a source electrode (17) and a 
drain electrode (18) formed on the semiconductor layer structure while being separated 
from each other, a gate electrode (16) arranged between said source electrode (17) and 
said drain electrode (18), and an insulating film (15) formed on said Group III nitride 
semiconductor layer, wherein, said gate electrode (16) has a field plate portion formed 
on said insulating film (15) while said field plate portion overhanging said drain 
electrode side in a visored shape, and said gate electrode side of said insulating film is 
made of an insulating material having dielectric constants not more than 4. 
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Kawai does not teach and said drain electrode side of said insulating film is made 
of an insulating material containing silicon and nitrogen as constituent elements. 
Tsukino teaches the drain electrode side of said insulating film is made of an insulating 
material containing silicon and nitrogen as constituent elements to inhibit impurity 
diffusion depth variation preventing threshold voltage variation in the device (Abs). 
Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have modified the insulating film taught by Kawai to be the 
multilayered film to have prevented threshold voltage variation in the device as taught 
by Tsukino (Abstract). 

Claim 1 1 : Tsukino teaches the drain electrode side of said insulating film is 
made of an insulating material containing silicon, nitrogen, and oxygen as the 
constituent elements. 

Claim 15: Kawai teaches contact layers (14) are arranged between said source 
electrode (17) and a surface of said semiconductor layer structure and between said 
drain electrode (18) and a surface of said semiconductor layer structure, respectively 
(Abstract). 

10. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai (JP 
09-307097) in view of Tsukino (JP 2000-323495), as applied to claim 1 above, and 
further in view of Parikh et al. (US PGPub 2003/0020092). 

Regarding claim 7, as described above, Kawai and Tsukino substantially read on 
the invention as claimed, except Kawai and Tsukino do not teach a third insulating film 
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on said second insulating film, the third insulating film being made of a compound 
containing silicon and nitrogen as the constituent elements. Parikh teaches adding an 
additional dielectric layer of SIN on the surface of the existing insulating layers to further 
protect the device from passivation and impurities that can damage the device during 
handling [0038]. Therefore it would have been obvious to one of ordinary skill in the art 
at the time the invention was made to have modified the device taught by Kawai and 
Tsukino to include a third dielectric layer of SIN to further protect the device from 
passivation and impurities that can damage the device during handling as taught by 
Parikh [0038]. 

1 1 . Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kawai 
(JP 09-307097) in view of Tsukino (JP 2000-323495), as applied to claim 12 above, and 
further in view of Mizuta et al. (US Patent 6,483,135). 

Regarding claim 13, as described above, Kawai and Tsukino substantially read 
on the invention as claimed and Tsukino teaches a part of said insulating film is a 
multilayered film including a first insulating film and a second insulating film, said first 
insulating film being made of a compound containing silicon and nitrogen as constituent 
elements, said second insulating film having a dielectric constant lower than that of said 
first insulating film and said drain electrode side is formed by the multilayered film 
including said first insulating film and said second insulating film in said insulating film 
between said field plate portion and a surface of said semiconductor layer structure. 

Kawai and Tsukino do not teach and said gate electrode side is formed by a 
single-layer film of the first insulating film. Mizunta teaches and said gate electrode side 
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is formed by a single-layer film of the first insulating film said drain electrode side is 
formed by the multilayered film including said first insulating film and said second 
insulating film in said insulating film between said field plate portion and a surface of 
said semiconductor layer structure (FIG. 7) to improve device characteristics to 
withstand voltage (col. 1 lines 25-30). Therefore it would have been obvious to one of 
ordinary skill In the art at the time the invention was made to have modified the device 
taught by Kawai and Tsukino to have the single layer film of the first insulating film on 
the gate electrode side to improve device characteristics to withstand voltage as taught 
by MIzunta (col. 1 lines 25-30). 

12. Claims 14 & 18 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawai (JP 09-307097) in view of Tsukino (JP 2000-323495), as applied to claim 1 
above, and further in view of Inoue et al. (US 2001/0015446). 

Regarding claim 14, as described above, Kawai and Tsukino substantially read 
on the Invention as claimed, except Kawai and Tsukino do not teach the semiconductor 
layer structure includes a channel layer made of lnxGai-xN (0 <x<1 ) and an electron 
supply layer made of AlyGai.yN (0 <y< 1). Inoue teaches teach the semiconductor layer 
structure Includes a channel layer made of InxGai-xN (0 <x<1) and an electron supply 
layer made of AlyGa^yN (0 <y< 1 ) to reduce leakage current and/or improve voltage 
breakdown level (abs, [0029], dm. 1). Therefore it would have been obvious to one of 
ordinary skill in the art at the time the invention was made to have modified the device 
taught by Kawai and Tsukino to have included the channel and electron supply layer 
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required by tlie claim to reduce leakage current and/or improve voltage breakdown level 
as taught by Inoue. 

Claim 18: Inoue teaches a semiconductor layer structure has a structure in 
which the channel layer made of lnxGai-xN (0 ^x<1), the electron supply layer made of 
AlyGai-yN (0 <y< 1 ), and a cap layer made of GaN are sequentially laminate [0050]. 
Inoue does teach these layers are sequentially laminate, however, it is noted that "The 
patentability of a product does not depend on its method of production. If the product in 
the product-by-process claim is the same as or obvious from a product of the prior art, 
the claim is unpatentable even though the prior product was made by a different 
process." In re Thorpe, 777 F.2d 695, 698, 227 USPQ 964, 966 (Fed. Cir. 1985). 
Therefore it would have been obvious to one of ordinary skill in the art at the time the 
invention was made 

13. Claims 16-17 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Kawai (JP 09-307097) in view of Tsukino (JP 2000-323495), as applied to claim 15 
above, and further in view of Sheppard et a. (US Patent 2001/0017370). 

Regarding claim 16, as described above, Kawai and Tsukino substantially read 
on the invention as claimed, except Kawai and Tsukino do not teach a contact layer 
formed by an undoped AIGaN. Sheppard teaches an undoped AIGaN contact layer 
(17) to improve the characteristics of the device [001 1 , 0026]. Therefore it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
have modified the device taught by Kawai and Tsukino to make the contact layer out of 
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undoped AIGaN to improve the characteristics of the device as taught by Sheppard 
[0011, 0026]. 

Claim 17: Kawai teaches the field plate portion extends to an upper portion of 
said contact layer (14) (FIG. 4). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to SARAH K. SALERNO whose telephone number is 
(571)270-1266. The examiner can normally be reached on M-R 7:30-5:00pm every 
other F 7:30-4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wael Fahmy can be reached on (571 ) 272-1705. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/S. K. S./ 

Examiner, Art Unit 2814 



/Theresa T. Doan/ 

Primary Examiner, Art Unit 2814 



